At least four methods are available for calibrating the pneumotachograph.
Measurements of airway resistance arc needed to obtain fundamental knowledge of normal lung function in the horse, for assessing respiratory abnormalities and for deciding on tolerable values for apparatus resistance.
The method used was a modification of that described by Bodman (1963) . Flow was recorded continuously during passive expiration following manual inflation to various known pressures. The volume expired was also recorded. Ideally this would give an exponential decay of flow the time constant of which is equal to the product of compliance (Q and resistance (R). Therefore, when C is determined, R can be calculated. In practice, the decay was found not to be a pure exponential because R varied in the course of each expiration. However, a mathematical technique was devised which still permitted the determination of the product CR from the expiratory curve, at any selected flow on the curve. R could then be calculated at each of the selected flows.
The pressure drop across the apparatus was measured at each flow and this was then subtracted from the alveolar pressure to give the pressure drop across the lower airway (below the end of the endotracheal tube) of the horse.
The results obtained for ten horses and one mule are given in the table. One of the horses (H9) had an exceptionally high resistance at low flows and at postmortem examination one year later showed chronic emphysematous lesions.
Half of the results have also been calculated by an alternative, more direct approach. At 
Leeds
Total respiratory resistance and compliance were studied in ten adult subjects by the timed constant gas flow method (Don and Robson, 1965) . Five males and five females, without clinical or radiological evidence of respiratory disease, were studied prior to surgery. After the induction of anaesthesia, the patients, paralyzed by intravenous infusion of suxamethonium, were subjected to passive hyperventilation with nitrous oxide and oxygen. Measurements were made during two consecutive inflations of the lungs of 0.5 sec duration, separated by 5.5 sec. The first inflation was from FRC, and the second was from FRC plus the volume of the first inflation. In eight patients the flow rates used were about 850 ml/sec, but in two patients with low resistance, flow rates of about 1280 ml/sec were chosen.
Three postures were studied: supine and level, 20 degrees head up, and 20 degrees head down.
The mean values of resistance at the beginning and end of each of the two inflations, and of static and kinetic compliance (Don and Robson, 1965) , for each inflation, were calculated for each posture, from measurements repeated several Resistance at the beginning of the first inflation is significantly higher in the head-down posture, and significantly lower in the head-up posture, as compared with the resistance when level. In the subsequent measures of resistance, at higher lung volumes, there is no significant difference with posture, In four patients, the highest values for resistance at both the beginning and end of the second inflation occurred in the level posture and for three of these patients the lowest value occurred in the head-down posture.
The resistance at the end of the first inflation, R2 (1st), and the resistance at the beginning of the second inflation, Rl (2nd), were measured at the same lung volume, but they were always different. The relationship between them was found to be represented by: Rl (2nd)=0.43+1.16 R2 (1st). There is some evidence that this relationship is a function of the time interval between the two inflations.
Kinetic compliance, which is broadly comparable to dynamic compliance in spontaneous respiration, was not significantly changed with posture during the second inflation, but in the first inflation there is a significant difference: compliance was highest in the head-up posture and lowest in the head-down posture. Kinetic compliance increased with lung volume, and this is most marked in the head-down posture.
Static compliance shows changes, with posture and lung volume, of the same kind as, but of greater degree than, kinetic compliance. 
Department of Anaesthesia, University of Leeds
The use of analogue computers for teaching and for research into a variety of anaesthetic problems is now well established. Digital computers, on the other hand, are used to a far less extent. This is unfortunate since they are very flexible in their applications, and their use can result in increased accuracy and in the saving of much time and effort by research personnel.
During the past year we have used the Leeds University KDF9 digital computer to process the results of several research projects. The computer programme described here calculates various indices of cardio-pulmonary function from measurements made on expired air, and on arterial and mixed venous blood. The calculations are based on the method suggested by Riley, Cournand and Donald in 1951. The data are first prepared in a form suitable for the computer by transferring them to punched paper tape on a Friden flexowriter. This data tape together with the programme on another tape, is then fed into the computer which does the appropriate programmed calculations. The results are then printed out by the computer's line printer in readable form.
The first data to be introduced into the computer are the patient's name, number, time of sampling, and the date. These are printed out at the head of the results for identification. Then the patient's temperature, haemoglobin concentration and the atmospheric temperature are fed in; followed by the respiratory measurements, i.e. expired minute volume (ATPS), time for 10 breaths, Fio 2 , FEO 2 , and F£co 3 . From these data the computer calculates respiratory frequency, inspired minute volume, tidal volume (BTPS), oxygen consumption and carbon dioxide production (STPD), and respiratory quotient
The data representing measurement on arterial blood consist of the oxygen content and Pao 2 , and the data to be used in the calculation of standard bicarbonate, base excess, and Paooj by the interpolation technique. These are measured arterial pH and the pH at two different carbon dioxide concentrations. The computer calculates the Pacoi and standard bicarbonate by means of a subroutine based on the fact that log Pco, and pH are linearly related. From the calculated Pacoj and the respiratory data the computer then calculates the "ideal" alveolar Po,, VD/VT ratio, and the A-a oxygen difference. Before doing this it corrects the Paoo 2 and Po 2 for temperature differences between the patient and the measuring electrode using factors suggested by Nunn et al. (1965) .
Finally, the mixed venous oxygen content is fed in, and the computer calculates the cardiac output (Fick) and the "percentage venous admixture". In order to do this it has to calculate the pulmonary capillary oxygen content from the alveolar oxygen tension. This is done via a mathematical model of the oxyhaemoglobin dissociation curve which is included in the programme together with the appropriate correction factors for the effects of pH, Pco u and temperature on the dissociation curve.
It is hoped to extend the scope of this programme shortly by increasing its generality, so that if, for example, the arterial oxygen content is not available, the computer will recognize this fact and calculate it from the Pao 2 via the dissociation curve.
University of Aberdeen
Nitrous oxide has been shown by Kieler (1957) to affect the growth of embryonic mice myoblasts and Rector and Eastwood (1964) have described a reduction of fertility in eggs incubated in a nitrous oxide (80 per cent) oxygen (20 per cent) atmosphere.
Pregnant rats were first used and the results were presented to illustrate disadvantages which could be avoided by die use of chick embryos. Twenty-seven rats were divided into three groups of 9 and exposed, using apparatus previously described (Parbrook, 1965) , to artificial atmospheres for 48 hours during the first 8 days after mating. The atmospheres used were (1) air (control), (2) 25 per cent nitrous oxide, (3) 60 per cent nitrous oxide, and in each case oxygen was maintained at 21 per cent and the balance of the gases was nitrogen. It was found that only 8 offspring were bom in the 60 per cent nitrous oxide group compared with 47 and 57 in the air and 25 per cent nitrous oxide groups respectively. Aldiough this reduction was statistically significant (P<0.05) the pregnant rats treated with 60 per cent nitrous oxide lost 5 per cent of their weight, and it is known that weight loss in pregnant rats may cause resorption of embryos. Other possible effects of nitrous oxide on the mother include effects on the central nervous system, bone marrow, blood flow, basal metabolic rate and muscle tone, and these provide hypothetical mechanisms by which the foetus could be affected indirectly. It was also impossible to be sure of a 100 per cent pregnancy rate even in the control series of rats.
These maternal factors were avoided by using explanted chick embryos following the technique of New (1955) . Fresh eggs were incubated for 22 hours, the eggs opened and the embryo widi its vitelline membrane removed and mounted within a glass ring on a watchglass. Nourishment for its further growth was provided by the addition of 2 ml of thin albumin to the watchglass. The embryos and watchglasses were placed within petri dishes and were divided into control and treated groups of 12-14 each. Both groups were incubated for a further 24 hours, the treated groups being placed in special containers in a separate incubator and exposed to the following gases.
(1) air (special control widi air flowing).
S 2 il nitr°US ^ I 21% oxygen and (3) 60% nitrous oxide ^ce nitrogen. (4) 79% nitrous oxide J (5) 60% nitrous oxide and 40% oxygen. All gases were humidified. Following exposure, gross and dissecting microscope examination revealed no differences between any of the groups of embryos. Histological examination in progress so far shows no evidence of suppression or alteration of mitosis from 24-hour exposure to any of the concentrations of nitrous oxide.
